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Art. I. — On Irritable Heart; a Clinical Study of a Form of Func¬ 
tional Cardiac Disorder and its Consequences. By J. M. Da Costa, 
M. D., one of the Physicians to the Pennsylvania Hospital, etc. 

In this paper I propose to consider a form of cardiac malady common 
among soldiers, but the study of which is equally interesting to the civil 
practitioner, on account of its intimate bearing on some obscure or doubt¬ 
ful points of pathology. Much of what I am about to say I could dupli¬ 
cate from the experience of private practice; yet I prefer to let this 
inquiry remain as it was originally conducted on soldiers during our late 
war. The observations here collected were made on a series of upwards 
of three hundred cases. That so large a number were examined is thus 
explained. Shortly after the establishment of military hospitals in our 
large cities, I was appointed visiting physician to one in Philadelphia, and 
there I noticed cases of a peculiar form of functional disorder of the heart, 
to which I gave the name of irritable heart—a name by which the dis¬ 
order soon became known both within and without the walls of the hos¬ 
pital. In a communication addressed to the Department in December, 
1862, I further called attention to this form of cardiac malady, more par¬ 
ticularly as it was observed subsequent to the Peninsular campaign. After¬ 
wards, through the fostering care of the Medical Directors and Inspectors 
of this Military District, and the liberality and kindly interest of the De¬ 
partment at Washington, most of the cases of the kind were sent to my 
wards, thus enabling me to study the affection on a large scale. Some of 
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the general facts recognized by this investigation I published in April, 
1864, in the first edition of my Medical Diagnosis; but it was a mere 
outline, and the inquiry being pursued further, I intend here to give the 
complete results. The publication of the paper so long after the observa¬ 
tions were made has been delayed by several causes; partly by want of 
leisure to analyze critically so large a number of cases; partly because 
it was my original intention to have offered this contribution as a report 
to the official history of the war; but chiefly because I found that, aB 
I still from time to time encountered my former patients, I should by 
waiting have the opportunity of ascertaining the sequel to many of the 
eases recorded. And this—for reasons which will soon become evident— 
struck me in the examination of the subject as of particular value. 

The class of cases which I am about to analyze was encountered in 
every army of the United States, and attracted the attention of many of its 
medical officers. Yet it cannot be said that ours was the first war in which 
it was noticed ; for we find in the British Blue Book of the Crimean war, 
in the Report of the Hospitals of the Army in the Bast, as separate from 
morbus cordis, or carditis, pericarditis, etc., forty-five admissions for palpi¬ 
tation, and in another table, giving the return “invalided to England,” sixty- 
two cases are thus classed; and I have seen here and there short statements 
which make it likely that the same affection was noticed in India, among 
Sir Henry Havelock’s gallant troops. Nor can I believe that it has not 
always existed. Looking at the causes which produce it, it must have 
occurred among the troops in Sir John Moore’s retreat, where, as Napier 
tells us, some brigades covered the retreat, fighting for twelve days, and 
traversed eighty miles of road in two marches; or among the devoted band 
by whose energetic movements Lord Clive conquered India; or among the 
victorious columns which, under Napoleon’s guidance, passed by forced' 
marches from the Rhine to the Danube, and compelled, at Ulm, the sur¬ 
render of an army; or among the shattered and harassed forces which 
found their way back from the disastrous invasion of Russia. Yet, In 
examining, so far as I could obtain them, the documents bearing on these 
movements, I do not find the subject mentioned. But the disorder not 
being recognized, is no proof of its not having existed; for, when we 
reflect how almost entirely the accurate knowledge of diseases of the heart 
is the knowledge of our times, we can readily understand how difficult or 
impossible it may have been to have distinguished the less marked groups. 

That the affection about to be described is not confined to troops en¬ 
gaged in actual warfare, may be judged by a statement of Coche, 1 that 
soldiers kept long under drill, are liable to functional derangement of the 
heart with palpitation; and, by various allusions and accounts, published 
of late years in Great Britain—prominent among which 1 may refer to an 
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able lecture by Dr. Maclean, reported in tbe British Medical Journal of 
Feb. 1867,’ in which the subject is incidentally mentioned—and in most 
of which the term irritable heart has been adopted. But, to this day, 
nowhere, whether as the result of the ordinary duties of the soldier or of 
actual war, has the subject, so far as I can find, been made one of careful 
clinical investigation. It is very possible that from inherent circumstances 
our war furnished more material of the kind than is likely soon to be met 
with again; for so many men called, by the tap of the drum, from civil pur¬ 
suits, and sent without previous training into the field, is not a state of things 
likely often to happen. Whether among the Southern armies the same 
affection was common, I am unable to say; though from some facts that 
have been mentioned to me, I think it was. And it would be strange 
indeed, if men of the same race, transformed into soldiers under much the 
same circumstances, and, though operating oftener on interior lines, endur¬ 
ing on the other hand generally more privations, should have escaped. 

So much by way of introduction. Let us now look at the medical 
aspects of the question. 

General Clinical History. —The general clinical history of many of 
the cases was this :— 

A man who had been for some months or longer in active service, 
would be seized with diarrhoea, annoying, yet not severe enough to keep 
him out of the field; or, attacked with diarrhoea or fever, he rejoined, 
after a short stay in hospital, his command, and again underwent the 
exertions of a soldier’s life. He soon noticed that he could not bear them 
as formerly; he got out of breath, could not keep up with his comrades, 
was annoyed with dizziness and palpitation, and with pain in the chest; 
his accoutrements oppressed him, and all this though he appeared well and 
healthy. Seeking advice from the surgeon of the regiment, it was decided 
that he was unfit for duty, and he was sent to a hospital, where his persist¬ 
ently quick acting heart confirmed his story, though he looked like a man in 
sound condition. Any digestive disturbances which might have existed 
gradually passed away, but the irritability of the heart remained, and only 
very slowly did the excited organ return to its natural condition. Or 
it failed to do so, notwithstanding tbe use of remedies which control the 
circulation ; thus the case might go on for a long time, and the patient, 
after having been the round of hospitals, would be discharged, or, as unfit 
for active duty, placed in the Invalid Corps. 

This may be stated to be a general summary of a considerable number of 
cases. But there were many others originating more suddenly, or without 
previous digestive disorder, presenting also marked disturbance or irregu¬ 
larity of the circulation, and having also the pain in the cardiac region well 


1 See Medical News, May, 1867, p. 65. 
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developed. I shall cite a few cases of irritable heart by way of illustrating 
these remarks:— 

Case 261. Irritable heart, previous marked diarrhoea; amelioration 
only of symptoms. —William C., private, 140th N. Y.Yol., twenty-one years 
of age, single, and a farmer before he volunteered. He enlisted August 
27th, 1862, had diarrhoea for about three months, and subsequently, while 
on a march from Harper’s Ferry to Fredericksburg, had his attention 
drawn to his heart by attacks of palpitation, pain in the cardiac region, 
and difficulty in breathing at night. He remained, however, on duty, 
though not of very hard kind, until December 24th, 1862, when in conse¬ 
quence of a severe cold which resulted in loss of voice, he was ordered from 
the front. Transferred from hospital to hospital, he was sent June, 1863, 
to the U. S. A. Hospital, at Turner’s Lane, where I examined his case. 
This note expresses his condition at the time :— 

“ Height 5 feet 6 inches; weight 145 lbs.; measurement around chest, one 
inch below nipple, 35 inches; appearance that of fair health ; gums rather 
spongy, says that they bled easily while in the field, and he thinks he 
had a slight attack of scurvy; appetite good; bowels regular; respiration 
24 in the minute; pulse 122 ; impulse of heart extended, and very jerky ; 
first sound decidedly deficient; second sound distinct; percussion dulness 
not increased; capillary circulation defective; hands bluish. On lying 
down, pulse becomes fuller, and is reduced to 98, and after a few minutes, 
to 90 ; on rising, after lying for some time, it only very gradually regains 
its previous velocity. He is still aphonic, probably from Gatarrhal laryngi¬ 
tis ; was etherized before I saw him, but without effect on voice. He has 
had lately about two nocturnal discharges a week, which has been the case 
with him for years, excepting when in the field and suffering from diar¬ 
rhoea, when he was free from them. Has occasionally spells of dizziness.” 

He took, for a time, the tincture of gelsemium, but with little effect; 
veratrum viride, five drops of the tincture three times daily, and subse¬ 
quently six drops daily, had a much better action. It reduced the pulse 
to 84, without materially altering the jerky character of the cardiac beat, 
and it had to be discontinued on account of the nausea. It was then 
given occasionally, while oxide of zinc, followed by strychnia, was pre¬ 
scribed. This, too, produced little permanent effect. November 16, he 
returned from a furlough, apparently in excellent health, but with an im¬ 
pulse of 98, and still suffering from palpitations, especially at night. He 
was now placed on digitaline granules, and, as it was evident that he 
would not be fit for active duty for a very long time, he was detailed as 
orderly. Under Morson’s digitaline, ^-th of a grain three times daily, the 
action of the heart improved considerably. Yet when he was recommended 
in May, 1864, for the veteran reserve corps, he still had some cardiac pain 
and occasional palpitations. These, however, scarcely occurred excepting 
on strong exertion. It may be added that on the previous 1st of Septem¬ 
ber the man regained his voice after a violent coughing spell. 

Case 87. Irritable heart, chiefly from hard service ; recovery .—Wm. 
Henry H., private 68th Pennsylvania Yol., admitted into the Turner’s 
Lane Hospital in Philadelphia, November 2d, 1863, having just returned 
from a furlough. He enlisted in August, 1862, at the time in good health, 
though he had suffered occasionally from rheumatism. He did a great 
deal of hard duty with his regiment. Some time before the battle of 
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Fredericksburg, be had an attack of diarrhoea; after the battle, he was 
seized with lancinating pains in the cardiac region, so intense that he was 
obliged to throw himself down upon the ground, and with palpitation. 
These symptoms frequently returned while on the march, were attended with 
dimness of vision and giddiness, and obliged him often to fall out from 
his company and ride in the ambulance. Yet he remained with his regi¬ 
ment until July 4th, 1863, when he was wounded at the battle of Gettys¬ 
burg. The wound healed in about one month ; but the cardiac symptoms 
became worse, and violent palpitations ensued upon the slightest exertion, 
sometimes also whilst in bed, obliging him to rise. There was soreness in 
the cardiac region, and a constant dull pain. The impulse was extended, 
slightly jerky, 96, and of irregular rhythm, some beats following each other 
in rapid succession; the first sound was feeble, the second very distinct. 
The man did not look sick. Height 5 feet 7 inches ; measured 31 inches 
around the chest one inch below the nipple; he did not smoke; chewed 
tobacco in moderation. 

The patient did not improve under aconite; but under digitalis the im¬ 
pulse became quiet and 78, and on March 23d, having previously done duty 
as orderly, he was detailed on police duty, and his treatment stopped. 
The heart continuing to act regularly, he returned to his regiment May 
3d, 1864. 

These cases represent the cardiac malady most commonly encountered 
among soldiers. But side by side in the ward I soon noticed cases of hyper¬ 
trophy of the heart, such as one meets with in civil practice; cases with all 
the forcible action of an increased organ, with its physical signs, its usual 
symptoms, often with a comparatively slow and laboured action; cases, 
therefore,' wholly unlike the persistent excitement of the rapidly-beating 
irritable organ. Holding at the time the common belief that functional 
and organic affections are widely separate, I failed at first to seize the 
fact that the apparently dissimilar states were in reality one, or rather, that 
one grew out of the other. But as patients multiplied I began to trace 
the connection ; and observation showed me what I trust to demonstrate 
in this paper, the links connecting the disorders. 

Having given some illustrations of the purely functional malady, let me 
by way of contrast here bring forward a case of undoubted hypertrophy, 
one among many (as Cases 22, 38, 75, 191, 264, 266, 269, 286), and by no 
means the one in which the enlargement reached its highest degree. 

Case 297.— Hypertrophy following irritable heart. —Wm. H. S., age 
17, enlisted in the infantry in October, 1863. He was a lad who used 
tobacco freely, and at times liquor; but he was quite well at the time of 
enlisting, and served with his regiment for one year, doing much marching, 
and being much exposed. For a couple of months before he left it, he was 
frequently attacked at night with smothering or suffocating sensations, 
and with palpitations ; and even prior to this had found it difficult to do 
his duty, and had signs of cardiac distress. Examined October 27th, 
1864,1 observed the impulse to be extended and forcible, beating 80 times 
in the minute; the first sound was heavy; the second only at the base 
very distinct. The cardiac percussion dulness was decidedly increased ; he 
had only occasionally sharp pain over the heart. He improved somewhat 
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under treatment; but when he was discharged in May, 1865, the physical 
signs were unchanged; the large percussion dulness was not in the least 
modified, and the first sound was noted as heavy and dnll at the apex; 
an occasional systolic blowing sound heard over the left ventricle had 
ceased to be perceptible. 

But to return to the purely irritable heart. 

Symptoms.— Having indicated the general history of the malady, let us 
look in detail at the symptoms, taking for analysis merely the cases which 
were really of functional kind, or at least did not present decided organic 
change. And in the whole examination to follow, the remarks apply to 
this class of cases, unless the contrary is distinctly stated. 

To investigate the palpitations first. 

Palpitation .—Both the severity and frequency of the palpitations dif¬ 
fered considerably in individual cases. In some (as in Case 208), the 
attacks lasted several hours, and were attended with increased pain in the 
cardiac region, and under the left shoulder. They were often accompanied 
by a great deal of distress, and were really painful. They occurred at all 
times of the day and night, varying in frequency from one to five or six 
attacks, or more, in the twenty-four hours. Yet there were cases that did 
not have them for days at a time. The seizures were, of course, most readily 
excited by exertion, and might be then so violent, that the patient would 
fall to the ground insensible (Case 119). This happened to some on the 
march (Cases 8 and 45), or field of battle; or they fell in the ranks, and 
were taken prisoner (Book V., p. .45, and ib. p. 56). But attacks also 
occurred when the patient was quietly in bed, disturbing his rest, or wak¬ 
ing him up (Case 116); and some reported that they were worse at night 
(Cases 64 and 65), and early morning (Cases 111 and 230). They were 
very variously, sometimes whimsically, described. The rapid action was 
often commented on; but a “slow, hard” beat of the heart was also spoken 
of (Case 202); and one soldier (Book Y., p. 45) likened the cardiac de¬ 
rangement to the “fluttering of a chicken, when taken by the legs.” 

The fits of palpitation were not only associated with cardiac uneasiness 
and pain, but in some with headache, dimness of vision, and giddiness. As 
a rule, the patient could not lie on his left side, for fear of exciting them ; 
but there were those who could lie as well (Case 263), or better on the 
left side than on the right (Case 253), or who could not lie on either the 
right side or back (Case 118). 

Cardiac Pain .—Pain was an almost constant symptom. I cannot 
recall a single well-marked instance of the complaint in which it was 
wholly absent; and often it was the first sign of disorder noticed by the 
patient. It waa generally described as occurring in paroxysms, and as 
sharp and lancinating; a few likened it to a burning sensation (Case 111), 
or spoke of it as tearing (Case 122), or as burning at times, and at others 



1871.] 


Da Costa, on Irritable Heart. 


23 


cutting; or as a “dull sullen” pain, becoming at times acute (Case 69). 
In some cases no other pain happened than what occurred in these sharp 
attacks (as in Case 91), or a mere feeling of uneasiness in the region of 
the heart existed; but in the large majority there was a substratum, as it 
were, of discomfort, or of dull heavy pain. In exceptional cases the pain 
was altogether of this character. Unwonted exercise or exertion would 
generally produce an attack of sharp pain, and a fit of palpitation was 
very apt to do the same; but the acute pain also happened without any 
unusual disturbance of cardiac action, and was, in truth, in rare instances, 
noticed to be decreased by exercise, or (Cases 92 and 257) to be most 
severe when the patient was free from palpitation. Deep breathing was 
stated to make the pain severe, when it was otherwise but slight (Case 15) ; 
cough produced (Case 86) a kindred resnlt. 

The chief seat of the pain was the lower part of the prsecordia, par¬ 
ticularly near the apex. But it was not always limited to the region of 
the heart. It was spoken of as shooting to the left axilla, as passing down 
the left arm (Case 111), which then felt numb; as being present under 
the left scapula (Case 239); and as radiating from over the heart in all 
directions (Case 240). The pain was associated with sensitiveness in the 
cardiac region, and this hypersesthesia was apt to be increased after attacks 
of palpitation. In cases which ended in recovery, both pain and tenderness 
gradually left. 

The pain was not due to intercostal neuralgia. Thus, in Case 92,1 find 
this description of the pain, “constant heavy feeling over outer and lower 
part of cardiac region, and slight soreness. Occasionally pain becomes 
sharp, and when sharp flies to back, and at times to the head. There 
is also a slight pain, not, however, persistent, an inch or two above infe¬ 
rior angle of scapula. But there are no painful spots over the spine, or 
in the course of the intercostal nerves, and which might be attributed to 
intercostal neuralgia.” 

The latter affection undoubtedly, in some instances, existed, but it was 
as a complication. Just as pain in the back was occasionally encountered, 
due to excretion of abnormal ingredients with the urine, to muscular 
hypermsthesia, to sprains, and to the many causes which give rise to paiu 
in the back in soldiers. 

Pulse .—The pulse was mostly noted to be very rapid, varying from 100 
to 140. In character it was small, and easily compressible; it might or 
might not exhibit the abrupt or jerking character, which, as we shall pre¬ 
sently seg, is one of the chief peculiarities of the cardiac impulse, and this 
might have a certain amount of force which the pulse would lack. In 
some cases it was under 90, and was then apt to be fuller; these were, for 
the most part, the cases passing into cardiac hypertrophy. The pulse ex¬ 
hibits under any circumstances great variations ; and especially in a case 
following an injury to the spine from a falling tree (Case 232) it changed 
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about between 76 to 120, little influenced by any remedy employed. Slight 
irregularities in the succession of its beats, and, indeed, in the general 
rhythm, are very common. The pulse is always greatly and rapidly influ¬ 
enced by position. Thus, in one case (Case 12), in which, in the standing 
posture, it was from 105 to 108, it became shortly after lying down rather 
less than 80, and fuller, and then gradually rose to 98; in another case 
(Case 68), it is noted at 124 standing, at 94 lying; in yet another case in 
which it often reached 140 to 156, but in which, just prior to the observa¬ 
tion, it was 128, it was reduced to 82 in the recumbent position j in yet 
another (Case 193), it was counted as 120 standing, and as 84 when 
lying down. On the patient remaining for hours in the recumbent posi¬ 
tion, the pulse would in some eases slowly reach its minimum ; in others it 
rose again by some beats after this posture had been for some time 
assumed; in all, the immediate effect of the exchange of position was most 
striking. 

In the preceding remarks the pulse has been treated of when no palpi¬ 
tations existed at the time. These heightened it. But even when pal¬ 
pitation was not present, the beat at the wrist reached occasionally an 
extraordinary rapidity. Thus, in one case (Case 303), it was irregular, 
and seemed like a wave, slightly jerking and with intermissions; counted 
as accurately as possible, it was not under 192. Gradually, by rest and 
digitalis, it was reduced to 110. 

I had several times the opportunity of studying the effect of acute mala¬ 
dies on the pulse, and I found that, instead of being rendered more rapid, 
it became slower. True, the recumbent position had something to do with 
the result, but the phenomena cannot be wholly thus explained. In one 
case (Case 227), the patient for some days before he was attacked with 
typhoid fever, and when in his usual condition, presented a pulse of 124, 
which became 96 and fuller on lying down. After he had been for nearly 
a week in bed with typhoid fever, and had already commenced to take 
stimulus, it was still only 96; it then for three days was 104, 108, and 
100, and very feeble; for the subsequent two days 96 ; for the next five 
days it gave a record of 84, 84, 84, 80, 86, and was very compressible, 
notwithstanding twelve to fourteen ounces of whiskey were daily taken, 
with considerable quantities of milk and beef-tea. For five days after this 
record it was still 80, and the heart sounds were sharp and valvular, as they 
had been before the fever. Convalescence was now beginning, but when 
the fever had entirely gone, and the patient had left his bed, the heart’s 
action again became about 120, and once, during an attack of palpitation, 
rose to 200. In a case of typhus in a soldier with irritable heart, there 
was much delirium, and the pulse was noted as resistant, but as only 96 
(Book V., p. 35) ; in Case 138 the heart beat 90 habitually, 80 while 
under the influence of digitaline, but became reduced to 48 during an attack 
of catarrhal influenza. 
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While treating of the pulse, I may allude to some other peculiarities of 
the circulation. The eye was sometimes noticed to be injected, and the lips 
of bluish colour. The hands were often bluish, and other portions of the 
skin mottled, and rendered pale on pressure; in truth, the whole capillary 
circulation was often palpably defective. 

Respiration .—Shortness of breath, or rather oppression .on exertion, 
was constantly complained of, and was a prominent symptom during 
attacks of palpitation. When the heart was acting in its usual way, a 
certain amount of embarrassment in breathing was also commonly spoken 
of, and was at times so severe that the patient was obliged to sit up in 
bed. Yet, notwithstanding all the signs of dyspnoea, it was astonishing 
that the respiration was so little hurried. And, as a general rule, it may 
be stated that this curious disorder presents the anomalous condition that 
increased action of the heart does not give rise to increased frequency of 
breathing ; we find-in it a peculiar pulse respiration ratio, and one just the 
reverse from that of pneumonia. To cite as proof a few cases of irritable 
heart: In Case 143, the pulse was 124, the respirations 25 ; in Case BOO, 
I noted a pulse of 146, and respirations only 26 in the minute; and in 
Case 303, a pulse of 192, respirations 26. In Case 9 I found an exception, 
for the pulse was 84, the respirations 32. 

Nervous Disorders .—These manifested themselves chiefly by headache, 
giddiness, disturbed sleep ; and were symptoms which, though common, 
were not so constant as those already described. The headache was not 
apt to be persistent, but to occur in spells, and was generally of a dull, 
heavy character. It was more particularly noticed after severe attacks 
of palpitation; and might (as in Case 149) be associated with giddiness, 
and with increased heat and redness of face. 

Dizziness was often complained of. it was increased by stooping (Case 
44) ; by exercise (Case 51) ; and sometimes preceded the attacks of palpi¬ 
tation (Case 62). In one instance (Case 265), the vertigo was so severe 
that the man fell from his horse. 

Jerking during sleep and disturbed rest were annoying symptoms. The 
unpleasant character of the dreams was frequently referred to ; one soldier 
spoke often of dreaming that he was falling off high buildings (Case 124). 

The symptoms just referred to are all indicative of disturbed circula¬ 
tion in the cerebro-spinal centres. But there was also evidence of disorder 
of the sympathetic nervous system, as shown in the itching of the skin 
and excessive perspiration from which many suffered. Inordinate sweat¬ 
ing of the hand was several times complained of (as in Case 159). 

Digestive Disorders .—These were very frequent. All kinds of indiges¬ 
tions, great abdominal distension, and diarrhoea were symptoms constantly 
encountered. But they were symptoms having reference rather to the 
causation of the cardiac trouble than due to this; and we shall examine 
their bearing further on. 
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Urine .—There was nothing in this secretion of special importance; 
at least not so far as investigated in the usual manner. In some instances 
considerable quantities of oxalate of lime were found ; and in others, the 
urine presented those variations which are common in the digestive dis¬ 
orders with which the affection of the heart was combined. 

Physical Signs. —In describing the physical signs I shall first bring 
those together which are the most nsual. 

The impulse is almost always extended, yet not correspondingly forcible; 
rather, it is quick, and abrupt or jerky. When the hand is applied to 
the praecordial region, it may note the quick impulse happening in a regu¬ 
lar manner, or it takes cognizance of the irregularity of rhythm of the 
irritable organ. Further, it may at times perceive the two sounds of the 
heart; feel them as it were (as in Case in Book V. p. 33). On listening to 
the heart, the first sound is found to be lacking in volume, feeble or short 
and valvular, and just like the second sound (Cases 112 and 136); and 
the valvular character of the first sound may be best appreciated a little 
to the left of the impulse (Case 285). As recovery ensues, the first sound 
gradually regains its usual character, and it may do this, although when 
it originally came under observation it was almost extinct (Case 170). 
The second sound of the heart is generally increased, and always very dis¬ 
tinct ; I met with but one instance (Case 147) in which it was the reverse. 
The sounds of the heart are freely transmitted beyond the cardiac region ; 
the second sound may be heard very clearly defined over the carotid (as in 
Case 141). 

Sometimes the sounds of the heart are split. Thus in Case 219 the im¬ 
pulse was very irregular; there were double beats and intermissions, and 
one of the cardiac sounds—the irregularity made it difficult to determine 
which, though I think it was the first—was curiously broken, and sounded 
like the sudden motion of an only slightly elastic or cartilaginous snb- 
stance. Not even with a double stethoscope could a murmur be detected. 
In other instances (as in Case 121) the intermission every few beats now, 
or only every eighth or twelfth beat at another period, gave to the sounds 
following the perverted action at different times a different character. 

But even where the rhythm is regular we meet with other modifications 
of the sounds. Thus, the first sound may be dull and not deficient, and 
this although, as in all the preceding cases, there is no increase in the 
cardiac diameters to denote enlargement of the organ. Nay (Cases 271, 
273), the sound may be dull and heavy, the impulse rather forcible, and 
yet percussion of the heart not indicate hypertrophy. Still these cases 
end, I believe, oftener in this way than those in which the more typical 
signs of the irritable heart are present. 

Murmurs obscuring or replacing the cardiac sounds are not as a rule 
present; yet they are met with, and particularly is that form of murmur, 
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systolic, chiefly above the apex, and not connected with venous hum or 
other signs of anaemia, which I have described (see this Journal, July, 1869) 
as significant of functional valvular disorder. It has all the peculiarities 
there dwelt upon; in truth, it was a study of the cases now under 
analysis that first familiarized me with it; and until I found out its mean¬ 
ing I was often much puzzled to know whether I was dealing with a case 
of organic valvular trouble or not. The inconstancy of the blowing sound 
is of much value; in cases of perverted rhythm it may only be heard with 
the first beat succeeding the intermission (Case 303). 

Course of the Disorder. —Having discussed the symptoms and physi¬ 
cal signs, it will be useful to inquire into the course of the malady. This 
mostly either gradually subsides, or it passes by degrees into cardiac en¬ 
largement. 

When the disorder yields, the heart becomes less and less irritable, ex¬ 
ercise no longer affects it so much, the cardiac pain and soreness disappear, 
and finally the patient is again able to bear fatigue and undergo exertion ; 
or in other instances, he is well as long as he is not too active, but his 
heart is always liable to be more disturbed by undue exertion or by excite¬ 
ment than the heart of a healthy person is. I shall give some illustrative 
cases, selecting partly those that returned to their regiments, but chiefly 
those that I had opportunities of observing after they left the service. 

Case 34. Irritable heart; recovery; return to regiment. —Here the 
cardiac symptoms were very marked in June, 1862, the pulse 96 and feeble, 
the impulse jerky. He gradually recovered, the impulse lost its jerking 
character, the first sound of the heart gained in volume, the rhythm of the 
heart became quite regular, its action much slower, and by August 5th, he 
could take exercise with impunity. After a furlough he was fully able to 
return to his regiment. 

Case 47. Irritable heart; return to regiment. —This case, when seen in 
July, had an impulse jerky and extended, a pulse of 100 and irregular; 
a feeble, indistinct, first sound. By September his pulse when quiet was 
66, and became only 96 to 100 after running on the double quick; a 
slight hesitation was still observable with some of the cardiac beats. He 
was subsequently absent on furlough, and did guard duty; and before 
being sent to his regiment in December, bore active exercise well; the heart 
beat about 68 times in the minute, and was regular. 

Case 299. Irritable heart; permanent recovery; patient seen several 
times since close of war. —John H., private, 138th Penn. Yob, 20 years 
of age, a printer before enlistiug. Joined the army in August, 1862; had 
while in service occasional palpitations and shortness of breath, but these 
symptoms did not interfere with the discharge of his duty until after an 
attack of fever contracted in August, 1864. When I saw him in Novem¬ 
ber, 1864, he presented a typical instance of irritable heart. The impulse 
was most markedly jerky, slightly extended, not forcible, and the first 
sound short and valvular; the second sound increased; the pulse abrupt, 
120, moderately full. There was a great deal of cardiac pain, dull, 
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aching, and referred to near the apex; the nights were restless; some 
digestive disorder was noted. He was of very temperate habits, and did 
not use tobacco. 

Under a treatment of tincture of digitalis, carried to fifteen drops three 
times daily, and occasionally united with gentian, the cardiac symptoms 
gradually yielded; and in four months the impulse had become quiet, was 
88 when taking no medicine, had almost entirely lost its jerk; the first 
sound had gained in strength, the second was still distinct, and he had no 
palpitations excepting on strong exertion. He went home on furlough, 
and came back still further improved. It was noted that the first sound 
was of good volume, not in the least valvular. Being now near the end 
of the war, he was discharged from the service in May, 1865. 

I saw him again January 23, 1866. He looked in excellent health, and 
told me that he felt so. He had been employed as conductor on a street 
car, and suffered no inconvenience, excepting if he ran or lifted heavy 
weights. The first sound of the heart was of good volume, not valvular; 
the second sound was not too distinct; the impulse was perfectly regular, 
though not very strong; the pulse of good volume, 80. 

I had another opportunity of examining this man in March, 1870. He 
was in every respect very well; the pulse was 84, the second sound perhaps 
a little more distinct than normal, but the heart’s action was excited by 
his having walked rapidly. He never had palpitation or shortness of 
breath, or cardiac pain, excepting at times on heavy lifting; was able to 
walk fast, and had not long since walked thirty miles on the stretch. 

Case 48. Irritable heart; permanent recovery; does duty in the 
Veteran Beserve; patient seen very recently. —Joseph W., enlisted in 
the 12th New Jersey Infantry in 1862, when 17 years of age. Was not 
strong, and picket duty and marching soon told heavily on him; he 
commenced to suffer with dizziness, with cardiac pain, shortness of breath, 
and palpitation. The long march from Falmouth, Virginia, to Gettys¬ 
burg, broke him down completely; on the second day of the march he 
threw away his knapsack and extra clothing, and could even then scarcely 
keep up with the regiment. He was soon afterwards sent to a hospital in 
Philadelphia, where I saw him July 13, 1863. The pulse was 104, very 
feeble; the impulse jerky, and felt in two intercostal spaces ; the second 
sound was somewhat exaggerated, the first only moderately distinct. The 
man’s weight was 128 pounds; height 5 feet 5 inches; measurement of 
chest 27^'inches. He improved under a treatment of digitalis, veratrum 
viride, and iron, given singly, and sometimes suspended to treat trouble¬ 
some attacks of cough, to which he was subject. J5ut as he was a weakly- 
looking lad he was detained in the hospital, doing light duty, and March' 
13th he was recommended for the Veteran Reserve, 1st battalion, as his 
physique did not warrant his being sefit into the field. But the heart 
difficulty had yielded, the impulse had lost its jerk, and the first sound was 
of good volume. His first duty before he joined the Veteran Reserve 
battalion was guard duty in Philadelphia, and I had an opportunity of 
examining him June 29, 1864. The impulse was 70, regular; he had no 
longer palpitation, and only occasionally cardiac pain. 

Early in November of 1870, just as this paper was going into the hands 
of the printer, a tall, broad-chested, fine-looking young man came into my 
office, in whom at first I did not recognize the puny soldier of 1864. He 
told me that he served his term out, of about one year, in the Veteran 
Reserve, first at Washington, and then for seven months in the interior 
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of Ohio. Here he was on detached service, on the provost guard, was 
mounted, lived very constantly in the open air, and did sometimes hard 
riding. On one occasion he ran his horse for nine miles at full speed in 
the pursuit of a prisoner, but neither this nor any other service brought 
back the cardiac disorder. In fact he was never off duty, had neither pain 
nor shortness of breath, and only twice an attack of palpitation, happening 
after a “ bilious spell.” He weighed 142 pounds when his term expired; 
and it is evident that he could then have re-enlisted for active service in the 
field. Since he left the Veteran Reserve has been most of the time a 
house-painter. Never has anything now that reminds him of his former 
trouble. Can go up and down stairs rapidly, or ran, without being soon 
oat of breath; weighs 127 pounds; still takes cold occasionally. The 
pulse is about 78; the impulse of the heart of good strength, not in the 
least jerky, is still felt in two intercostal spaces; the first sound is of good 
volume, if at all different from the normal average it is rather heavier; the 
second sound is not of exaggerated distinctness; the percussion dulness is 
normal. 

Case 62. Irritable heart; recovery; return to active duty; seen subse¬ 
quent to return. —Samuel J. L., aged 23, enlisted in 1862, never was able 
to do much marching, and had marked cardiac symptoms subsequent to 
an attack of remittent fever; felt much beating of the heart after the double- 
quick. Had an occasional cough and night-sweats. I saw him August 
22, 1863, six months after he had done active duty. The note speaks of 
him as “the picture of health, gums firm, digestion good, not the least 
appearance of scurvy, uses no tobacco. Cardiac impulse extended, some¬ 
what forcible, 104, irregular, some beats slow; first sound confused, second 
somewhat increased.” He improved slowly, taking veratrum viride, then 
digitalis, and wearing a belladonna plaster for the relief of the cardiac 
pain. In February, 1864, his impulse was 86, and had become regular. 
In March it was 76. only the most trifling irregularity could be discerned, 
and he had no longer palpitations. He went to Washington to be 
examined for a captaincy of coloured troops. The board did not object to 
him on physical grounds, and he passed successfully. He joined his regi¬ 
ment, and marched with it for several months, when I again saw him, 
while he was on leave of absence. He had remained well, all irregularity 
had ceased. The first sound was distinct, and of good volume; the im¬ 
pulse was 68, perhaps slightly stronger than a normal impulse. 

Case 69. Irritable heart; recovery; does heavy marching after re¬ 
turn to duty; seen subsequently. —Samuel P. C., 1st Delaware Infantry, 
aged 23, enlisted September, 1861; cardiac difficulty manifested itself in the 
autumn of 1862 while marching, and obliged him to go off duty. But 
he returned after a month, finding, however, much difficulty in keeping up 
with his regiment. An injury received at the first battle of Fredericksburg 
was the cause of his being sent from the front. He had much pain 
over the heart; the impulse was 118, jerky and extended, the first sound 
very deficient, the second very distinct, the cardiac diameters were not in¬ 
creased. This record was made September 8th, 1863. January 8th, 1864, 
the impulse was 82, but he was still taking digitaline granules. Febru¬ 
ary 8th, 1864, the impulse was 72 and quiet, and the digitaline had been 
gradually withdrawn. He was shortly afterwards recommended as fit 
for duty, but as he obtained a commission in a coloured regiment did not 
remain long with his old comrades. I saw him January 19th, 1865; he 
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had been acting as captain, drilling and marching his men, but as yet had 
not been sent to the scene of hostilities. He was in good health, and free 
from cardiac pain or palpitation. The impulse was 70, of fair force, not 
jerky ; the first sound still, perhaps, slightly enfeebled. 

In July, 1866, I met him again. He told me that he had been in the 
service until January, 1866, had seen much active service before Richmond 
and in Texas as captain and lieut.-colonel. Had done much heavy 
marching, but without return of his cardiac symptoms. The heart was 
of normal size, the first souud distinct, and of good volume. He had 
been walking a good deal before I examined him, and the impulse was 96, 
and slightly stronger than normal, but he assured me that this was quite 
exceptional. 

All the cases that I have thus far described terminated in perfect re¬ 
covery ; and in the last two, there was the test of actual service in the field 
to prove how complete the recovery had been. I shall now give examples 
of amelioration, but of irritable condition of the heart remaining when the 
patients were last examined. 

Case 184. Irritable heart; great improvement, yet traces of the dis¬ 
order when last examined. —Nelson F., 93d New York Yol. In this case 
the derangement of the heart was first noticed after a fever, though before 
he had done a good deal of hard service. The heart’s action was not par¬ 
ticularly rapid, 92 was its highest, and usually it was 80 ; but it was ex¬ 
tremely irregular, and there was considerable soreness in the cardiac region. 
He improved much under treatment, especially under digitalis, but being, 
in consequence of an injury to his arm, considered unfit for duty, he was 
discharged. I saw him six months afterwards; he had been travelling 
and acting as nurse; he still had palpitation occasionally on exertion, 
and a slight double beat of the impulse could at times be perceived ; yet 
for the most part, the action of the heart was regular; the pulse was 78. 

Case -7. Irritable heart; recovery not complete when last seen .— 
P. S., 82d New York Yol., had diarrhoea at Harrison’s Landing, in 
August, 1862, but did not notice any cardiac trouble until in September, 
after the battle of Antietam. He remained, however, on duty for several 
months, until he received a slight wound in the shoulder. Examined in 
April, 1863,1 noted him as having pain over the heart, and occasionally 
palpitation, especially after exertion; pulse of moderate volume; impulse 
somewhat abrupt, not extended; first sound ill developed, lacking in 
weight; second sound very distinct. He was placed on digitaline, and had 
improved considerably when, in obedience to a general order, he was sent 
to his regiment. January 31, 1868, he came to see me at my office. He 
told me that he had not been able to do duty with his regiment, and that 
he had been mostly on provost duty; until his time expired in June, 
1864. He has been since only rarely troubled with palpitation, but much 
exertion still makes him feel weak, and somewhat short of breath. Yet 
he can go up stairs without exciting inordinate beating of the heart, has 
no cardiac pain, and considers himself as well. The first sound of the 
heart was still short, dull, and confused; the pulse was 72, compressible, the 
beats not quite regular. 

Here then was a oase in which an all but complete recovery ensued, a 
slight cardiac derangement being, however, traceable for years. In the 
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preceding ease it was also discernible, though not for so long a time, and 
it is very likely that this ended in recovery. This happened in«a man (H. 
K., Book V. p. 72) who was mustered out of the service at the end of 
the war, still having palpitations occasionally, though he had greatly im¬ 
proved, and who has lately told me that for two years his heart continued 
to give him some trouble, yet now he is well and a hardworking carpenter. 

To examine now an entirely different result of the irritable heart, a 
group of cases in which the disordered function leads to organic disease . 

Case 41. Irritable heart; hypertrophy results. —James A. E., private 
136th New York Vol., enlisted Sept. 1862; when first seen, in June, 1863, 
had clearly an irritable heart, which had resulted from fever and hard duty. 
The attacks of palpitation were very frequent, and he could not walk across 
the ward without bringing one on and increasing the cardiac pain. The 
pulse ranged between 98 and 118, was feeble, occasionally intermitted, and 
the beats were of unequal strength ; immediately on lying down the pulse 
became fuller, and fell to 72. The impulse of the heart was abrupt and 
extended; the first sound deficient, the second very distinct; percussion 
dulness was of normal extent. 

This case proved very unyielding to treatment, and though the action of 
the heart became slower, the palpitations did not cease. Very likely the 
cardiac irritability was kept up by repeated attacks of cough, to which he 
seemed very liable. He was in April, 1864, put in the Veteran Reserve, 
2d Battalion, having done duty first in charge of a ward; he served while 
in the Veteran Reserve on guard duty, always remaining subject to palpi¬ 
tation on strong exertion, and the impulse being of moderate force. 

I met him in August, 1865, and though he said he was well excepting 
when he fatigued himself, it was evident that the heart had become hyper¬ 
trophied ; the impulse towards the apex was more forcible than normal, 
and the first sound heavier; the second sound had lost its increased dis¬ 
tinctness; the transverse percussion dulness measured 4^ inches. 

Case 73. Irritable heart; hypertrophy as a consequence. —Edward K., 
114th Pennsylvania Volunteers, enlisted August, 1862. Suffered in the 
army a great deal from constipation and dyspeptic symptoms, had also 
rheumatism, and chewed much tobacco; he was, therefore, in a condition 
in which a cardiac malady would be readjly produced, and in about six 
months after joining his regiment attacks of palpitation were so frequent 
and violent that he had to leave it. I examined him in September, 1863; 
he was a weakly-looking man, ill nourished; the gums were spongy and bled 
easily, but there was no eruption on the skin. The impulse was 92, some¬ 
what extended, rather abrupt, but could hardly be called jerky; the first 
sound was very decidedly deficient. The man took mainly ergot, gentian, 
and nitrate of silver in succession, and much attention was paid to his 
digestive system ; but no treatment was very rigorously carried out, as he 
was mostly employed as orderly in another part of the hospital. March 
14,1864, he was recommended for the Veteran Reserve; he appeared much 
better; the impulse was 84 and less extended, the first sound of decidedly 
better volume, but he still had cardiac pain and palpitation on exertion. 

Iu July, 1870, I met this man, and found that the case, which had not 
been apparently a very bad one of irritable heart, had become a decided 
one of dilated hypertrophy. The transverse diameter of cardiac dulness 
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was 4^ inches; the impulse extended and forcible, the apex beat lowered; 
the first sognd was indistinct, prolonged, murmurish. He complained mneh 
of shortness of breath, and is still troubled with palpitations; sometimes 
they occur when he is quiet, and he is perfectly unable to undergo any great 
exertion; the cardiac pain, however, left some years ago. He grew worse 
after leaving the army, and while attempting to work actively at his trade 
of a baker, he became much weaker, and had frequent smothering sensa¬ 
tions. Latterly he has been on a farm, taking care of horses, and suffers 
much less. 

Case 90. Irritable heart, followed by hypertrophy. —Benjamin V. T., 
114th Pennsylvania Volunteers, age 25. The cardiac difficulty was noticed 
while in active service, but was aggravated after he was taken prisoner and 
suffered from an attack of rheumatism. Nov. 8, 1863, the impulse was 
112, jerky, slightly extended ; the first sound was sharp, short, valvular; 
the second accentuated. The pulse, easily compressible, had something of 
the jerk of the impulse; the cardiac diameters were normal. Aconite was 
of no use; digitaline did better, and in April he was placed on guard duty, 
still taking the remedy occasionally, but it was certainly interfered with by 
his intemperate habits. In June, 1864, he joined the Veteran Reserve 
Battalion No. 1; he still had palpitations at times, but no cardiac pain 
excepting on exertion; the impulse had lost very much of the jerk; the. 
first sound was longer and less valvular, though still deficient. The heart’s 
action ranged between 88 and 92. 

He remained in the Veteran Reserve Corps up to March 28,1865, doing 
light duty. His heart continued to trouble him; he was short of breath 
on exertion, and had attacks of palpitation. I examined him in October, 
1866. The impulse was felt in several intercostal spaces, was forcible, and 
96. Both sounds could be perceived by applying the hand to the cardiac 
region; the first sound was heavy, and occasionally at the apex murmurish; 
the second was not accentuated. There was evidently hypertrophy, though 
not in the most marked degree; the transverse diameter measured 4 inches; 
the perpendicular, 3§. The feet were not swollen; and though he bad 
shortness of breath and strong beating of the heart on active exercise, 
there was no constant cardiac pain. 

Case 40. Irritable heart; beginning hypertrophy before placed in 
Veteran Reserve; subsequent increase of enlargement and development 
of valvular disease (?).—Henry R., age 29, had been, when I saw him in 
June, 1862, six weeks off duty on account of pain in the cardiac region and 
increased action of the heart. The pulse was 84, impulse forcible with only 
a moderate jerk ; the first sound was not faint, though short. The cardiac 
diameters were increased—transverse, in.; longitudinal, 4 in.; oblique, 
4£ in.; height of man, 5 feet 4 in.; measurement around chest, one inch 
below nipple, 31 inches. The case was looked upon as one of beginning 
hypertrophy ; and after the action of the heart had been favourably influ¬ 
enced by aconite, the man was placed in the Veteran Reserve, 1st Battalion. 
He did duty chiefly in cities, in the provost guard, but I was informed that 
he was very intemperate in his habits. Two years ago I encountered the 
man ; he had most marked cardiac hypertrophy, and a systolic murmur at 
the apex which I believe to have been organic, though unfortunately I had 
but one opportunity of examining him, and cannot give this case as a 
positive one of valvular disease following the greatly increased enlargement, 
though I believe that such was the case. 
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All these cases, excepting in part the last, were cases in which the 
enlargement of the heart occurred after they passed from under my hands 
and mostly after their return to civil life. But I find among my records in¬ 
stances in which the change took place in spite of treatment, and while the 
patient was actually under observation, or had been so most of the time. 
Such a one was Case 225, which is described as a very decided example of 
irritable heart, July 18, 1864, with an abrupt impulse, beating 124 times 
in the minute; a short first sound. October 13 the first sound is noted 
as somewhat stronger; the transverse diameter of the heart is 2f inches ; 
the impulse is unreduced in frequency. The man was withdrawn from 
my control for upwards of a month; the impulse is then stated to be 
more forcible, and the heart is kept much disturbed by recurring mala¬ 
rial outbreaks and by intemperance. May 19, 1865, when the last note 
is taken, the case is one of undoubted dilated hypertrophy; the first 
sound is rather heavy, the second less distinct; the impulse is 108, ex¬ 
tended, somewhat forcible; the transverse diameter is 4 inches. A similar 
record is made in Case 236 ; while in others, (as in Case 145) men who are 
not steadily under treatment, or who obtain furloughs, or are sent away 
in obedience to general orders, to meet exigencies, are found at first with 
forcible hearts and just beginning enlargement, which on different oppor¬ 
tunities for examination is observed to have become much more developed. 

In the light of these cases we can interpret others. We can understand 
how it happened that Case 185, a man who had been in sixteen fights, and 
for two years had not been off duty a day, though gradually more and 
more troubled with palpitation, and much distressed while carrying his 
knapsack on long marches—how such a man, who was often obliged to 
halt and sit down until the spell had passed off, but who loved the excite¬ 
ment of campaigning so much that he would not leave his regiment—we 
can well understand how it was that, giving his heart no chance for 
recovery, he should have presented all the signs of most marked hyper¬ 
trophy. We can further understand cases sent to the hospital when this 
state was beginning, and in which the irritable heart was just passing into, 
or had just passed into, the enlarged heart. Such a .case, for instance, of 
which the following represents one of many:— 

Case 160. Irritable heart passing into hypertrophy .—George L., pri¬ 
vate in the 4th Delaware Yol., 34 years of age, and a morocco dresser 
before joining the army. He enlisted August 12th, 1862. After being 
some time in the field, he found himself unable to do much marching or to 
stand wearing duty, and, after a heavy cold in the spring of 1863, while 
doing picket duty near Yorktown, was obliged to leave the regiment. He 
was transferred from hospital to hospital, taking a variety of remedies, 
and regarded as a case of cardiac disorder with general debility. Before 
entering the army he drank freely and chewed tobacco in excess; but in 
both respects his habits while a soldier improved very much. When ad¬ 
mitted into the Turner’s Lane General Hospital, in Philadelphia, his lips 
No. CXXI.— Jan. 1871. 3 
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were of good colour, his gums healthy, but the general appearance was 
not that of a very strong man, nor had he, indeed, ever been very robust. 
He had attacks of palpitation, very rarely, however, excepting under 
excitement or on exertion; and only very seldom pain over the heart. 
Dyspnoea was readily produced, and in consequence of oppression, he was 
sometimes obliged to sit up in bed at night. The digestion was good, the 
bowels were rather relaxed; he had had indeed diarrhoea, though not when 
the trouble was first noticed. There never had been palpitations prior to 
enlisting, though at times, on strong exertion, he had been short of breath. 
During his stay in the hospital, from May until October, 1864 (excepting 
in August, when absent on furlough), he had occasional attacks of giddi¬ 
ness. Save when Under the influence of decided doses of aconite, the im¬ 
pulse was rather forcible and extended, beating from 96 to 100 in the 
minute; the first sound was not enfeebled, but somewhat more distinct 
than usual; the cardiac diameters, measured after being some time under 
treatment, were: perpendicular 4; oblique \\; transverse inches. The 
man’s height was 5 feet 7 inches; the measurement around the chest 32£ 
inches. He was discharged in October. 

As to the exact state of the heart in these “ mixed cases” or cases of 
beginning hypertrophy, I can give other evidence, than that from mere 
clinical observation, I had the opportunity of inspecting the organ. 

Case 85. Irritable heart, beginning hypertrophy ; death from stran¬ 
gulated hernia; autopsy. —John A. R., 143 Pennsylvania Yol., age 19, a 
farmer, enlisted September 9th, 1862. About four years before had an attack 
of typhoid fever, but experienced no cardiac difficulty until February, 1863, 
when he began to be troubled with pain in the region of the heart, with pal¬ 
pitation and dimness of vision. He had done a great deal of hard picket 
duty; and, during the spring and summer, marched considerably, and also 
suffered from diarrhoea. The trouble with his heart now greatly increased, 
and as in addition he received an injury, he was obliged to leave the regi¬ 
ment. 

Examined November 5th, he is thus noted : Weight 135; height 5 feet 
6 inches; measurement around the chest, one inch below nipple, 34^ 
inches; appearance that of perfect health; dull pain near apex, and 
occasionally sharp shooting pains; often attacks of palpitation, especially 
at night; complains much of headache; pulse of moderate strength, 96. 
The impulse is somewhat extended, but not decidedly abrupt, and of some 
force ; the second sound is very distinct; the first, as compared with the 
second, appears indistinct, but it is not valvular; the rhythm of the heart 
is almost regular. Not much change took place under conium; but aconite 
had an influence in lowering the action of the heart, though he still suf¬ 
fered from palpitation. 

January 12th, 1864, an inguinal hernia he had became strangulated ; 
after vain attempts at reduction, an operation was skilfully performed by 
Dr. Hall; the pulse under ether was 96, after the operation 98. The man, 
notwithstanding the great attention he received from Dr. Hall and Dr. 
Thomas B. Reed, TJ. S. Y. in charge of the hospital, did not long survive. 

Autopsy about twenty-four hours after death. —All the organs were 
healthy, and there were no signs of disease excepting those connected with 
the hernia. The pericardium was healthy; the heart, before being opened, 
appeared to be of about normal size; at its upper portion was a moderate 
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amount of fat; the valves were all healthy; a small clot was entwined in 
the mitral valve; the auricles were of normal size, and so were the cavities 
of the ventricles; the muscular structure of these was firm, and the cut sur¬ 
face glistening. While, as already stated, the cavity of the left ventricle 
did not appear increased, there was a great disproportion between its walls 
and those of the right side; these measured less than |th of an inch at some 
parts, a fraction over j-th at the thickest portion ; whereas, the walls of 
the left ventricle were nearly fth of an inch at the thickest part, and 
varied from a little over | to fths of an inch at others. Microscopically 
examined, the fibres were healthy, some fibres seemed indistinct, but there 
\yas neither fatty nor granular degeneration. The nervous filaments of 
the heart, as far as they were traced out, appeared healthy, but no minute 
dissection of the ganglia of the heart was made. 

Now taking the usually given average of over one-sixth of an inch 
for the right ventricle, and about half an inch for the left, we see that the 
former was only slightly increased, whereas the latter showed decided signs 
of hypertrophy having begun. And while discussing these cases in 
which the functional passes into the organic malady, we find these to be 
the manifestations: the impulse is extended, becomes perhaps more so, 
but loses its abrupt character, has more volume, and begins to be forcible ; 
the first sound lengthens, its valvular character disappears, and so does 
the great distinctness of the second sound ; the action of the heart becomes 
gradually slower, the pulse fuller; the cardiac pain lessens, and the respi¬ 
ration bears a more natural proportion to the still excited action, but the 
breathing is more persistently oppressed. The percussion dulness at first 
still admits of doubt in explanation, but gradually the boundaries become 
markedly extended. What becomes of these kinds of hearts ? Is the hy¬ 
pertrophy ever arrested ? I believe it is. But I have already discussed 
this point, which belongs to the consideration of organic, rather than of 
functional affections, in a paper contributed to the Medical Memoirs of 
the U. S. Sanitary Commission (New York, 1861), in which the whole sub¬ 
ject of cardiac enlargements, including those growing out of disturbed ac¬ 
tion, is considered. I will here merely add a few words as to the relative 
frequency of the affections. In 200 cases carefully examined, there were 
28 undoubted instances of hypertrophy; 136 of irritable heart; and 36 
doubtful or mixed cases, in which the functional disorder was passing into 
the organic malady, and in which every variety of gradation in the direction 
of signs and symptoms just indicated was met with (as in Cases 16, 42, 
56, 88, 123, 169, 202, 234, 284). 


Diagnosis —The diagnosis of the affection has become evident from the 
preceding remarks, and I shall confine myself here to a few general state¬ 
ments, chiefly about matters that have not been explained or touched upon. 
And first, of the cases last discussed, and which were viewed as cases in a 
state of transition to hypertrophy. It is necessary to mention that in 
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exceptional instances they are simulated by irritable hearts, in which the 
first sound is heavy, and the impulse rather forcible; but the percussion 
dulness is not increased, and whether we view them as cases arrested at 
the very beginning of organic change or not, it is certain that (as in Case 
77) the heart returns apparently to a perfectly natural condition. In some 
instances of the kind it may be necessary to watch the effect of treatment— 
which, generally, rather rapidly influences the disordered organ—before a 
positive conclusion can be reached. 

As regards the examples of hypertrophy we must bear in mind that 
fixing the boundaries of the heart only once is not sufficient for diagnosis, 
for increased dulness on percussion maybe temporarily caused by engorge¬ 
ment of the cavities with blood. Again, both with reference to cases of 
hypertrophy and of irritable heart, we must remember, as above explained, 
that blowing sounds from excitement and functional valvular disorder are 
very common ; and must guard against confounding the cases, on account 
of these murmurs, with valvular disease of the heart. I may add that I 
have known many a man discharged the service for organic valvular dis¬ 
ease, who presented merely the combination of phenomena here referred to. 
The similarity may be greatly heightened by the coexistence of dropsy, 
a sign I very seldom noticed in the cases of hypertrophy, still more seldom 
in those of irritable heart; but which does happen in either, and when 
coexisting with a cardiac murmur may perplex the most skilful diagnos¬ 
tician. In Case 187 this combination was present, but all the signs dis¬ 
appeared and the man recovered. The dropsy of the irritable heart is 
limited to the lower extremity, and is apt to be very transitory. 

Dilatation of the heart I encountered only very rarely. Where it existed 
it might have been confounded with irritable heart; but the extent of the 
percussion dulness, and the marked tendency to dropsical effusions were 
very significant features. Anaemic hearts are distinguished from irritable 
hearts by the history, by the murmurs at the base, the venous hum, the 
aspect of the patient, and the absence of cardiac pain. Occasionally the 
two affections are combined, but I have left out these instances in the 
analyses on which this paper is based. 

It would seem scarcely necessary to speak of the differential diagnosis 
between irritable heart and phthisis. Yet they may be mistaken. Slight 
irritative coughs or attacks of bronchitis are not uncommon, perhaps more 
common than in persons whose circulation is not disordered, and with the 
disposition to shortness of breath and the rapid pulse may well mislead. 
Moreover, soldiers with irritable heart as well as with hypertrophy, may 
spit blood after fatigue or violent exertion, and thus the resemblance is 
strengthened. But the aspect of the patient, the pain in the prsecordial 
region, the attacks of palpitation, and the absence of the physical signs 
of tubercle furnish the distinctive traits. 

Lastly, it is impossible to discuss any malady to which soldiers are 
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liable without discussing its being feigned. And a malingerer, as is 
well known, may keep up a rapid action of the heart by a tight 
bandage around the upper part of the abdomen and lower part of the 
chest. But, excepting if this be done, the imitation is a very clumsy one. 
The impostor kno ws nothing of the character of the cardiac pain. Further, 
making him lie down after undressing causes the heart to return to its 
natural beat; and then on his resuming the erect position, or walking around 
quietly, it will not, as an irritable heart does, regain its former frequency 
or irregular rhythm. And the peculiar physical signs of the irritable 
organ, and its persistently rapid action when examined under any circum¬ 
stances save when the patient is in the recumbent posture, are traits which 
cannot be copied. 

Causes _In discussing the causes we are led to examine some of the 

most interesting questions connected with this inquiry. But in no part of 
it is it more difficult to arrive at fixed conclusions, for many causes seem 
at times to have combined, and it is scarcely possible, even by the most 
rigorous analysis, to fix specially upon one. In the subjoined table great 
care has been exercised to arrive at the probable causing element. The 
cases which have served as its basis have been only so far selected that 
doubtful or ill-marked ones have been excluded, and that those patients 
who were chosen, were for the most part in good general health. 

Analysis of 200 Cases. 


Fevers.34 17 per cent. 

Diarrhoea.61 30.6 “ 


Hard field service, particularly excessive marching 69 38.6 “ 

Wounds, injuries, rheumatism, sourvy, ordinary duties 
of soldier life, and doubtful causes . . .36 18 “ 

200 100 

This table requires some words of explanation. As regards the fevers, 
29, or 14.5 per cent., were typhoid fever, or the so-called typbo-malarial 
disorder, or pure remittent fever; only, however, very few of the latter: 
the other 5, or 2.5 per cent., were measles. And among the fever cases 
some noticed palpitation and shortness of breath on exertion during con¬ 
valescence; but in the majority the cardiac symptoms did not become 
marked, certainly did not attract attention, until after return to duty. 

Sixty-one cases of diarrhoea, or 30.5 per cent., represent certainly more 
than a mere coincidence. Yet even this number might be increased to 
about 35 per cent, if we take into account other gastro-intestinal affec¬ 
tions which have been included in another category, such as obstinate con¬ 
stipation with occasional jaundice (Case 3), or greatly swollen tympanitic 
abdomen (Cases 33, 147). In a few of the cases only in which diarrhoea 
was thought to be the exciting cause, did the looseness of the bowels 
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persist, or was it at least still readily excited by indiscretions in diet; in most 
it had ceased for a considerable time before the patient came under obser¬ 
vation. 

Hard field service was the chief assignable cause in 38.5 per cent, of 
the cases. Some of these had also had gastric or intestinal disorder, 
though not of persistent or active type. But constant and heavy duty on 
the picket line, or during active movements in the face of an enemy would 
develop me cardiac symptoms; or slight before, these increased and be¬ 
came marked after forced marches (as in Case 110 after a march of twenty-six 
miles in one day); or during arduous and exciting fighting and marching 
(Case 119, who noticed it first after fighting and marching for three days, 
sleeping on his arms, and being greatly depressed in spirits during Gen. 
McClellan’s retreat in front of Richmond). In some instances (as in Case 
129) the history was given of heavy marching having caused the cardiac 
disorder, but of diarrhoea having greatly aggravated it. 

The cases that are here under examination belonged to infantry, cavalry, 
and artillery, though in greatest numbers to the former. The fact that they 
dtf not belong to this exclusively is conclusive that the form of accoutre¬ 
ments was not the exciting cause of the affection. Undoubtedly the waist 
belt, but particularly the knapsack, may have had something to do with 
aggravating the trouble; but I could find no proof that they had pro¬ 
duced it. We must indeed be very careful in accepting what a soldier says 
of his equipments. His knapsack especially is an anuoyance to him— 
a kind of bete noire, which he likes to hold responsible for his mishaps. 
And many is the man who believes or affects to believe that but for 
the impediment it has been to his action, he might, on some occasion, 
have secured the promotion which some more favoured comrade did. Modern 
armies are in this respect not like ancient armies. It is no longer, as with 
the Romans, 1 a boast of the overwhelming loads they carry; nor is the 
soldier of the nineteenth century so overweighted that carrying, like the 
legionary, in addition to his arms and provisions many tools, he can be 
described, as his prototype was by Josephus, as differing little from a mule 
of burden. 

We come now to the last category in which 36 out the 200 cases stand, 
and here we meet with wounds, injuries, rheumatism, scurvy, and various 
other causes. I couid find but extremely few instances in which a wound 
had even.seemed to be the starting point, though in some the disorder was 
aggravated by it, particularly if on return to duty they saw at once much 
active service. Strains and blows, and similar injuries, had a much more 
direct influence. Case 240 was knocked insensible by a falling tree; Case 
241 was prostrated by a sand-bag striking him over the heart; Case 249 
was, in a hand-to-hand encounter, hit on the left breast with the butt 


1 Cioero, Tusoul., ii.; Liv. Epit. LVII. 
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of a musket; Case 287 strained his back while carrying railroad iron at 
the battle of Weldon Railroad. 

Rheumatism was the undoubted cause in some instances (as in Cases 
17, 20, 104, 109). The rheumatic affection unquestionably also attacked 
the muscles of the heart, and under continued exertion, or on going back to 
duty soon after the seizure, the cardiac malady was manifest. In one case 
(Case 154), there had been rheumatic attacks before enlisting, and a slight 
cardiac derangement, which became a very annoying one on the man’s 
going into active service. 

With reference to scurvy , I found a condition of things very different 
from what might be anticipated. To say that it existed, or that there had 
been symptoms making it highly probable that it had existed, in five per 
cent., is to accord the fullest possible allowance. Judged by its usual 
symptoms, of spongy gums, of spots on the skin, of pseudo-rheumatic 
pains, it was a very rare causing element; and the long continuance of 
many of the cases, even after they had been home on furlough, had lived 
on the most varied diet, and while looking robust and well, does not make 
it seem as if a scorbutic state of system had had much to do with pro¬ 
ducing them. 

Sunstroke I find assigned as the probable cause in two cases (Case 288, 
and in Book V. p. 66). In one case (118), the cardiac malady appeared 
to have followed pneumonia, though a closer analysis made it much more 
likely that it ensued upon hard riding, before full convalescence. Then 
there was a small proportion of eases—not amounting to more than 
three per cent.—in which the causes were so complex as to defy analysis, 
or in which the trouble seemed to have originated without their ever having 
been in the field, or done arduous duty. 

While examining into the causes of the affection, the influence of some 
must be mentioned which have a bearing as predisposing causes, or as 
aggravating the malady. One of these is tobacco. That it was not the 
real source of the malady, is proved by some of the worst cases occurring 
in those who did not use it in any shape (Cases 102, 108, 118); yet it 
seemed to me that those who had chewed or smoked in excess (Cases 127, 
159), were more liable to the severer forms of the disorder; or that these 
habits aggravated it (Case 106). Frequent seminal emissions, too, predis¬ 
posed to it, or kept it up (Case 59) ; but from a careful inquiry into this 
point, I am satisfied that neither these, nor venereal excess, nor masturba¬ 
tion, nor syphilis, produced the disorder. Some of the cases were rendered 
prone to the affection by having suffered occasionally with shortness of 
breath or palpitation before enlisting (Cases 153, 193), and some of these 
had had rheumatism. In all these cases it was apt to be noticed that, 
from the onset, the double-quick was badly borne. 

Age acted also as a predisposing cause, as seen by this table. 



40 


Da Costa, on Irritable Heart. [Jan. 





Age 

in Two 

Hundred 

Cases. 







Age. 



Cases. 

Per cent. 

From 

16- 

-18 

years 

• • 



24 

12 

u 

18- 

-20 

u 

• • 



26 

13 

u 

20- 

-25 

(4 

• » 



86 

43 

u 

25- 

-30 

M 

• • 



34 

17 

li 

30- 

-35 

M 

• • 



17 

8.5 

a 

35—45 

it 

• • 



13 

6.5 


Pally two-thirds of the cases happened from the 16th to the 25th 
year. Here the majority occurred from the 20th to the 25th; yet I think 
that if the question were considered with reference to the number of persons 
under 20 years of age in the ranks, these would be found to have furnished 
the largest percentage. 

Occupation appears without influence on the production of the malady. 
Painter, butcher, blacksmith, carpenter, the city-bred man who had left 
his desk in the counting-house, the farmer fresh from tilling the fields, were 
all fully represented in the long list of sufferers. 

When now we take a comprehensive view of the general causes of the 
malady, we find quick and long marches, heavy work, producing-the affec¬ 
tion, or even slight exertion in those whose constitution has been impaired 
by insufficient or indigestible food, or whose strength has suffered, or con¬ 
dition of the heart been disturbed by diarrhcea or fever. We find it most 
readily developed in those previously weak and unaccustomed to fatigue, 
or subject to readily-quickened circulation. We find it kept up by irksome 
equipments, and other causes, but not generated by them. 

But in looking further, and in endeavouring to explain the nature of 
the malady, there is room for much doubt and difference of opinion. It 
seems to me the most likely that the heart has become irritable, from 
its over-action and frequent excitement, and that disordered innervation 
keeps it so. But our knowledge of the nerves of the heart, and their spe¬ 
cial functions, is as yet too incomplete, to say which nerves lie at the root 
of the disturbance. It appears most probable that the special nerve cen¬ 
tres near the base of the heart which preside over the normal rhythmical 
movements of the organ are stimulated, and in considering the close 
connection of th«se ganglia with the sympathetic, we have the explanation 
of how their function may have been stimulated, or kept so, by irritation 
reflected to them from the abdominal ganglia or elsewhere. Further, the 
pain may be due to hypersesthesia of the cardiac nerve centres; and its 
radiation is readily accounted for by the connection between the cardiac 
nerves through the cervical ganglia of the sympathetic, from which the 
nerves of the cardiac plexus are derived, with the roots of the cervical 
nerves and branches of the brachial plexus. As evidence how the sympa¬ 
thetic system participates, might also be cited the obvious disturbance of 
the capillary circulation and the perspirations. 
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Results. —To look now at the results, I do not mean the purely medi¬ 
cal results which we have already examined while investigating the course 
of the disease, but rather the results in so far as they concern the soldier. 


Result in 200 Cases. 



* Cases. 

Per cent. 

Returned to regiment. 

. 76 

38. 

Detailed for other service than with regiment. 

. 13 

6.5 

Time expired. 

. 11 

5.5 

Uncertain. 

. 63 

31.5 

Veteran Reserves, I. 

. 18 

9. 

“ “II. 

. 5 

2.5 

Discharged .. 

. 14 

7. 


200 

100 


The 76 who returned to their regiment, did so for the most part only 
after they had done guard duty for some time, and had been thoroughly 
tested. Of a number I heard subsequently, and they were able to serve well. 

The 13 who were detailed for other service than with regiments, as clerks, 
orderlies, etc., were chiefly such who for some ailment besides the cardiac 
malady were judged unfit for the field. Of the 11 whose time of enlistment 
expired, about one-half would have been sent back to their regiments; and 
in the same proportion would probably have been the disposition of the 63 
marked as of uncertain result. This category embraced men who by 
special order were transferred to their respective States, or to other hospi¬ 
tals, deserters, men whose remaining term of enlistment was so short that 
it was evident they could not in that time have been fit for duty, and 
some in which the definite destination was not ascertained, or not men¬ 
tioned in the notes. In the Veteran Reserves those were placed who could 
do some kind of duty in garrison, etc., but not in the field; while those 
who were discharged were cases of which it was certain never would be of 
much use to the service; some, however, of these were discharged prior 
to the formation of the Invalid Corps, or Veteran Reserve. 

Treatment. —Under this head I shall first examine into the effect of 
rest. 

Rest .—After what has been said of the great change in the frequency 
of the pulse produced by the recumbent posture, it cannot be a matter of 
astonishment that rest in this position was found to have a very decided 
influence. Indeed, were it not for the almost impossibility of enforcing 
this mode of treatment in soldiers who, except for the rapid beating of 
the heart, do not consider themselves as sick, we might by merely confining 
them to bed achieve valuable therapeutic results. In a number of the 
cases I made them lie down several hours daily, and generally with strik¬ 
ingly good consequences. In the following instances circumstances made 
the recumbent position a necessity, and its influence can be distinctly traced 
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Case 19 .—Irritable heart ameliorating under rest .—A cavalry soldier 
with irritable heart, which had occurred subsequent to a fever. The first 
sound was somewhat decreased; the impulse varied between 98 and 104. 
During an attack of dysentery, mainly treated by opiates, it was 98, and 
then 88; but on remaining in bed for two weeks after the attack was over 
it fell to 18; on leaving the bed it never again rose to its former fre¬ 
quency ; and the man in about three weeks more was able to return to his 
regiment. 

Case 4 .—Irritable heart improving by rest made compulsory by a 
fracture .—An infantry soldier in whom the cardiac disorder followed 
chronic diarrhoea. The attacks of palpitation were frequent; the pulse 
ranged between 98 and 120; while under cardiac sedatives the lowest it 
reached was 86. The man became intoxicated, fell, and broke his leg. After 
he had been for some days in bed, and not taking medicine, and his leg in 
a splint, the palpitations happened very rarely, and the pulse was 72. Un¬ 
fortunately the case now passed from observation by being removed from 
the hospital. 

Next let us examine into the action of remedies which are supposed to 
act specially on the heart, and which are mostly regarded as cardiac seda¬ 
tives. 

Digitalis, digitaline .—I gave both these articles an extensive trial, 
taking care to procure pure specimens. I used them on at least one hun¬ 
dred patients, either alone or as the chief agent in the treatment. In the 
researches about to be recorded I shall refer only to the cases in which no 
other agent was employed. I may further premise that in an individual 
case either a good tincture or the digitaline was employed; but never 
both at the saifte time. Many of the observations were made with a tinc¬ 
ture specially prepared from selected leaves, or with Morson’s digitaline. 
On the whole, I may say that I saw no decided difference whether digitalis 
or its active principle was employed; and that both had more influence on 
the cardiac disorder than any drug which was resorted to. 

In slight cases digitalis lowered the pulse and made it steadier in about 
one week, and gradually led to permanent improvement, as was shown even 
after it was withdrawn. In severe cases its action was slower, but finally 
as decided. In Case 11 eight drops of the tincture given twice daily 
reduced the impulse from 114 to 85, and made it less jerky. And in 
changing the character of the impulse and rendering the first sound more 
distinct, the influence of the medicine was often very perceptible. Thus 
in Case 186 a ^th of a grain of digitaline given three times daily, pro¬ 
duced in a week a marked change, and subsequently given four times daily, 
having been stopped for a time, reduced the impulse from 100 to 80, and 
nearly removed its jerking character. In Case 184 there was a very in¬ 
termitting pulse which became nearly regular under the almost persistent 
use of tincture of digitalis (U. S. Pharm.), given at one time in doses of fifteen 
drops three times daily. In Case 291, a cavalry soldier, in whom the cardiac 
disorder originated after much hard service, the impulse was noted Octo- 
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ber 19th, as 120, jerky, the first sonnd short, somewhat valvular; there 
was considerable cardiac pain. Fifteen drops of tincture of digitalis were 
given three times daily ; on the 26th the impulse was 108. The treatment 
was then broken in upon by a furlough, from which he returned with an 
impulse of 96, but it was resumed and carried on for upwards of three 
months, the dose being reduced after a time to ten drops three times daily, 
with the result that the impulse lost its jerk entirely, never exceeded eighty, 
that the first sound no longer presented a valvular character, and that the 
cardiac pain had almost disappeared. In a case (recorded Book Y. p. 52) 
the impulse when first examined was irregular and 160; after using ten 
drops of the tincture three times daily for nearly a month it was noticed 
as stronger, without irregularity, and 90. 

Digitalis often compared very favourably with other remedies. In 
Cases 14 and 15 it proved far better than either gelsemium or ergot; in 
Case 22, than veratrum viride; in 18, better than strychnia; in Case 119 
it succeeded when conium and nitrate of silver had failed ; the same in Case 
64, where neither aconite nor veratrum gave any results ; and in Case 41, 
though it did not fully answer, it was much more beneficial than either. 

These were all pure cases of irritable heart. In cases with forcible im¬ 
pulse simulating enlargement, or those in which hypertrophy had already 
commenced, cases which I have above described as uncertain or mixed 
cases, the action was sometimes useful, but often doubtful or negative. 
Thus in Case 271 it reduced the frequency, but not the force of the action 
of the heart; in Case 234 both digitalis and veratrum viride were of use; 
in Case 202 where aconite and veratrum did good, digitalis was use¬ 
less, also in case 77 ; and in Case 261 a twb months’ treatment with it 
produced no effect, while aconitia in about one month, in ^th of a grain 
doses three times daily, reduced and quieted the forcible impulse, brought it 
down from 116 to 80, and caused the disappearance of a blowing sound 
which the previously excited heart presented. In Case 90, both aconite 
and digitaline failed ; while the latter succeeded in Case 127. In cases of 
hypertrophy the action of the drug was generally still less advantageous 
than in the mixed eases (as in Case 264). 

But it must not be inferred that even in the purely irritable heart it was 
always successful. In Case 219, in which the impulse Was irregular 
and 120, fifteen drops of the tincture were given for two weeks without 
any effect. A subsequent treatment by ^th of a grain of digitaline four 
times daily, carried out for three weeks, modified the impulse by only ten 
beats, and had no effect on the irregularity; nor had thirty drops of the 
tincture given three times daily an effect on either, a slight effect perhaps 
on the frequency, but not on the irregularity. In Case 228, though a 
treatment with digitalis and digitaline was persevered in for months, the 
impulse remained about 120, the only modification being that it was less 
abrupt. 
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The doses in which digitalis or digitaline were habitually given, have 
become evident from the cases referred to; 10 drops, three times daily, of 
the tincture; and from ^th to ^th of a grain of digitaline, represent the 
average amounts; and occasionally these doses were continued, with slight 
intermissions, for weeks, or even months. The diuretic influence of the 
medicine was sometimes very palpable; in some cases its persistent ad¬ 
ministration seemed to dilate the pupil. Of its supposed cumulative effect 
I saw no proof. Indeed, is not this effect rather caused by the drug not 
being carefully watched, by its having begun to reduce the circulation, and 
then each dose telling with greatly increased force on the lowered heart ? 
As regards the mode of action of digitalis, there may be evidence adduced 
from the series of observations here recorded, that its influence is largely 
on the nervous ganglia of the heart, and that through them it regulates the 
movements of the organ. Its so-called tonic properties would then be, to a 
great extent, the secondary consequence of its controlling power over the 
cardiac nerves. 

Aconite .—The effects of this drug were very clearly defined. On purely 
irritable hearts it had very little; nay, it was repeatedly noticed that the 
impulse became more frequent under its use (Cases 87, 116), and even more 
abrupt (Case 89). But its action on cases in which the impulse was forci¬ 
ble was valuable (Case 169), and hence its power in some of the mixed 
cases was strikingly shown (as in Cases 137, 140, and 307. In the latter 
case aconite reduced an extended, moderately forcible impulse from 108 to 
80). And it was a very curious fact that aconite might in these mixed cases 
act markedly on the force of the contraction of the heart, while it little in¬ 
fluenced its frequency (Cases 117, 191), and this sometimes (Case 144) 
where digitalis had precisely the reverse effect. Nay (Case 287), it was 
noted as continuing to reduce the force steadily and most decidedly, while 
given in about two minim doses, three times daily, for twenty-eight days, 
while the frequency of the pulse was 96 when it was begun, and 96 when 
it was stopped. A similar observation was made in Case 235, where aco- 
nitia was employed three times daily, at first in y^th of a grain doses, then 
in sVth. And it may be remarked that these were the doses of aconitia 
usually employed, while the average dose of aconite was one to two min¬ 
ims of a carefully prepared tincture of the root of officinal strength (three 
times as strong as the British), administered two or three times daily. 
In a few cases, however, this dose was doubled. 

If, then, aconite showed its effect in reducing the force of the heart and 
lessening the tension of the pulse, while, as we have found, digitalis 
quieted the excited organ and reduced its frequency, it was a natural sug¬ 
gestion that their combination might effect both purposes, and act in a 
manner which neither alone could. And so, indeed, it was repeatedly 
found by actual observation (as in Case 241). Further, experience soon 
taught which remedy was likely to succeed best; and whether from mere 
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functional excitement, or from beginning organic change, the cases with 
more or less forcible, extended, not abrupt, impulse, with the first sound 
not valvular or deficient, were placed on aconite, the progress of the case 
generally proving that the judgment was correct. 

But it was after all in cases of decided increase of the organ, in cases of 
hypertrophy, that aconite most showed its influence. No medicine could 
then be compared with it, and when steadily, and in moderate doses, used 
for months, the effects were remarkable, even, I think, a decrease of the 
enlarged organ happening. 1 

Veratrum Viride .—This active drug has a better effect than aconite on 
irritable hearts, though not so good a one in cases of hypertrophy. It 
stands, as it were, between aconite and digitalis. In Cases 57, 60, 61, and 
68, it answered as well as this could have answered ; in Cases 22 and 208 
well, but not so well as digitalis did. These were all instances of irritable 
heart. In those of the “ mixed” kind it proved better (as in Case 38), 
than digitalis. As a rule, however, in cases of irritable heart, evet where 
it succeeded well in calming the cardiac phenomena, its action was not apt 
to be so permanent as that of digitalis, though it was rendered permanent ft 
some instances where it was combined with tonics, as in Case 39 with zinc, 
or in Cases 34, 46, 47, 48, 55, with iron. To show how little perma¬ 
nent—when given alone—its influence may be, I shall allude to two cases. 
In one (Case 15), though the heart was greatly quieted, the disorder re¬ 
turned when the veratrum viride was stopped; in another (Case 26), it was 
used for four months, but when abandoned, the disturbance showed itself 
again. 

Yeratrum viride was mostly employed in drop doses of the fluid extract, or 
in from five to ten drops of the tincture, three times daily. One specimen 
of the tincture used was of Dr. Norwood’s own make. By giving it with 
tincture of ginger, its nauseating effects were readily obviated, as they may 
be also by brandy in small quantities, without thus interfering, to any 
extent, with the action of the veratrum on the circulation. 

Gelsemium .—With this article, which is supposed to have properties 
as a cardiac sedative, I was much disappointed. It had for the most 
part no effect at all (Cases 25, 27, 33, 34), or the effect was uncertain and 
transitory. In some instances, when given in decided doses, it produced 
unpleasant symptoms. Thus, in Case 195, in which, when the observation 
was made the impulse was 96 and rather abrupt, the fluid extract of gelse¬ 
mium, given in five-drop doses three times daily, for eight days, rendered 
the action of the heart somewhat feebler, without reducing its frequency ; 
at the same time the legs and hands became shaky, there was roaring in 
the ears, dimness of sight, with dilated pupil, a sense of weight above the 

1 See cases reported in the paper in the Medical Memoirs of the U. S. Sanitary 
Commission above referred to. 
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eye, and dizziness. The bowels were not disordered, nor was the urinary 
secretion. In Case 261, with an impulse somewhat forcible, and a first sound 
not deficient, one drop of the fluid extract given three times daily, for a week, 
led to no result; three drops three times a day for the same period rendered the 
impulse slightly less forcible, but did not reduce its frequency; the patient 
stated, however, that he slept better. Administered then in five-drop doses 
for three days, it caused enlarged pupils, and dimness of vision, without 
materially altering the force of the cardiac impulse, and diminishing the 
frequency only by a few beats. And in cases of decided hypertrophy it 
was also of little use; far inferior to both veratrnm viride and aconite. 
In Case 269, one of hypertrophy, it produced pain above the eye, dimness 
of vision, and enlarged pupil, without any marked reduction of force, or 
other change in the impulse of the heart. 

Belladonna: atropia .—Of belladonna, a very different statement can 
be made than of gelsemium. It proved a most efficient agent. -It was 
partici^rly valuable in instances of irregular action. Thus, in Case 63, 
Artti of a grain of atropia given twice daily, for a week, made a permanent 
cnange in an irregularly acting heart, without having much effect in 
influencing the' frequency. A similar result was observed in Case 99, 
where the same dose given three times a day, for sixteen days, gave back 
to the heart perfect regularity of movement, while lowering its frequency 
by ten beats, quieting the pain, and greatly lessening the palpitations. It 
did not do this, however, until the constitutional effects were fully pro¬ 
duced, and kept up for about a week. Nor did, on suspending the remedy, 
the heart stay materially reduced in frequency, though the general symp¬ 
toms remained favourably modified, and the rhythm of the heart regular. 
In Case 100, the jerking character of the impulse permanently changed 
under atropia, and a real improvement took place in all the cardiac symp¬ 
toms, without the frequency of the heart being much altered. In Case 
105, a heart intermitting every fourth to sixth beat showed in five days of 
atropia treatment no longer any intermissions, and after the medicine 
was stopped did not again present any decided irregularity. 

In some instances, however, atropia influenced both the frequency of 
action and the irregularity, as in Case 106, or in Case 104, in which it 
produced remarkable effects in five days, but was not kept up long enough 
to lead to permanently beneficial results. In examples of irritable heart 
in which no irregularity existed, but merely rapid action, it rarely showed 
itself of decided use, nor in those with forcible impulse (as in Case 115). 
Indeed, I thought that in some instances it increased this and the pulse. 
Atropia was repeatedly used hypodermically for the relief of cardiac pain, 
and almost always produced marked, yet only temporary, alleviation 
(Cases 65, 69, 87). 

On the whole, then, the action of belladonna and atropia was most 
clearly shown on the element of irregularity, and in relieving certain symp- 
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toms. It was often a valuable adjunct to treatment, or most serviceable 
when followed or combined with digitalis or iron (Case 179). 

Atropia was usually given in the place of belladonna, and after the 
active principle had been administered for four or five days, the well-known 
constitutional effects were plainly discernible. But though the granules were 
then given but twice, or once daily, they were for some time continued, the 
dryness of the throat being the most troublesome symptom complained of, 
and occasionally interfering with sleep, which otherwise was apt to be less 
disturbed while taking the remedy. 

It may not be uninteresting to record here some observations made when 
atropia was used hypodermically. They do not differ essentially from what 
happens in healthy persons. 

Case 173. Irritable heart; hypodermic injection of atropia. —John A. 
P., 18th Pennsylvania Cavalry, contracted a cardiac disorder while in ser¬ 
vice, which was greatly aggravated after an attack of fever. This case, 
when I saw it, had lasted rather more than a year, counted from the first 
manifestations, which happened while doing duty. He had a steady dull 
pain in the cardiac region, palpitations on exertion, and often at night. 
The impulse of the heart was jerky, slightly extended, 96 ; the first sonnd 
very feeble, the second extremely distinct. 

June 14, 1864. After he had rested for a few days the impulse and pulse 
were counted as 98, at 5.41 P. M.; the other signs were the same as 
recorded; a scant 3 \yth of a grain of atropia was injected hypodermically. 
5.50, impulse somewhat increased in force, 94 ; pupils uninfluenced; dry¬ 
ness of throat. 6 P. M. pulse 120; both it and impulse have decreased 
again in force markedly ; pulse is indeed rather feeble. 6.18, pulse 122 ; 
impulse, compared with its usual condition, less jerky; respiration 25; 
complains much of dryness of throat; pupils dilating. 6.50 P. M. pulse 
111, weak; pupils dilated; is dizzy and weak; has frontal headache; 
respiration 24. 7.55, pulse 99; respiration 27; symptoms about the 

same. 8.43 P. M. pulse 78 ; respiration 24. 

15th, 8.30 A. M. Pulse 85, full and strong; respiration 25; pupils not 
dilated. 11.15 A. M. impulse 86 (lying down 76), is not so jerky, and 
pulse fuller than before injection. 

17 th. Impulse (standing) 96, certainly less jerky; and less pain and 
fewer palpitations. 

Case 195. Irritable heart; hypodermic injection of atropia. —James 
H., 17th Pennsylvania Cavalry, the cardiac disorder followed chronic 
diarrhoea and hard riding. Has pain over heart; palpitation; impulse 
114, jerky, first sound short and valvular; pulse jerky, easily compressible. 
Injected (aided by Dr. Keen) ^th grain of atropia at 5.30 P. M., June 14, 
while patient in lying position. Pulse 118; other signs the same as just 
mentioned. 5.37, pulse 108. 5.44, pulse 138, not increased in force; 

pupils large ; throat dry ; feels dizzy. 5.53, pulse 146, seems deficient in 
force ; impulse, though it is confused, has lost its jerk ; respiration 29 ; 
pupils very markedly dilated. 6.15, pulse 148, still feeble; impulse has 
certainly lost its jerk ; respiration 30 ; much dryness of throat; no head¬ 
ache, but dizziness; limbs seem to him numb, and the general sensibility 
appears slightly impaired. 6.55 P. M., pulse 105; respiration 21 ; pulse 
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still weak, and general weakness exists. 7.57, pulse 97 ; respiration 24. 
8.47, pulse 14 ; respiration 27 ; pupils still much dilated. 

June 15, 8.40 A. M. Pulse 98, weak ; respiration 22. Was wakeful 
and dreamed much during the night; throat no longer dry, but peculiar 
taste; pupils somewhat dilated. 11.28 A. M., impulse 94 (still lying 
down), is 102 standing. Yet has some pain over cardiac region. 

17<A The impulse is 108, has regained its jerking character, though it 
is somewhat less jerky than before the injection. 

This patient was subsequently placed on atropia internally. It had a 
good effect on the pain and palpitation, but none on the frequency of the 
cardiac action. The jerk of the impulse, however, disappeared. It was 
observed in this case, as it had been in others, that the dilatation of the 
pupil was greater just after it had been fairly produced by the atropia, 
than days afterwards, notwithstanding the medicine was kept up. Digi- 
taline, given after the atropia treatment, exhibited a very decided and per¬ 
manent influence on the rapidly-acting heart, reducing it to 80. 

Opium. —This was rather incidentally tested while prescribing for diar¬ 
rhoea or some other affection in which it was indicated, than used persist¬ 
ently for the irritable heart; for in the long continuance of the treatment 
required there would have been great risk of making the patient an opium 
eater. As far as it was tested, however, it struck me as having some 
quieting action on the excited heart, but as not likely by itself to be of 
much service. Hypodermic injections of morphia were often resorted to 
for the relief of the cardiac pain, and almost invariably, at least for the 
time being, accomplished the desired object. Case 115 alone is recorded 
as not favourably influenced. 

Hyoscyamus. —In the cases in which this was employed it did not seem 
valueless, yet did not lead to any decided results. The action of hyoscya- 
mia (obtained through the kindness of Prof. Procter) was studied in two 
cases, of which this is an abstract. 

Case 58. Irritable heart; action of kyoscyamia. —A cavalry soldier, 
off duty for four months in consequence of an irritable heart, brought on 
by heavy duty on the Rappahannock. The impulse was particularly jerky, 
and the first sound very deficient, almost extinct; the pulse 118. Yeratrum 
viride reduced it materially, but neither it nor digitaline produed any decided 
improvement. 

Nov. 25. He had not taken any medicine for three days ; the pulse was 
108; the other signs as recorded. He commenced with ^th of a grain of 
hyoscyamia three times daily. 

• December 14. Impulse the same; does not feel drowsy; sleeps about 
the same; bowels more regular, are indeed inclined to be loose. 

17 th. Impulse about the same; a little more frequent at times, 116; 
respiration 24; as much cardiac pain; bowels constipated; he has not, 
however, taken the pills steadily, and not taking anj now ; is ordered to 
take ^jth of a grain four times daily. 

22d. Impulse 88; respiration 20; bowels slightly loose, two passages 
daily; skin normal; appetite good; is thirsty, and has no feeling of dryness 
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in mouth ; pupils large, but are naturally so ; no headache ; cardiac pain 
still exists; feels drowsy during day and sleeps better at night. 

30th. Bowels rather loose; some headache; muscular power unim¬ 
paired; pupils not dilated; sleeps soundly ; has an excellent appetite ; but 
cardiac pain is quite as severe, and palpitations as frequent. The action 
of the heart this morning is much excited, 118 ; the impulse, as previously, 
jerky. The medicine was now stopped. The patient was placed on 
atropia, which had much more effect on the palpitations, then back on 
digitaline followed by iron, when he commenced to do guard duty. Gradu¬ 
ally the palpitations ceased, the impulse lost its jerk, and the first sound 
wholly regained its volume. 

In the next case, which was not nearly so severe a one, the action of 
the remedy was more satisfactory. 

Case 80. Irritable heart; action of hjoscyamia. —Had an irritable 
heart with an impulse usually about 82, but irregular, some beats follow¬ 
ing each other very rapidly. He took ^th of a grain of Morson’s hyo- 
scyamia three times daily for two days, and ^th for eleven, and four 
times daily for five days. The same loosening effect on the bowels as in 
the preceding case was noted, though it was not quite so marked ; on the 
other hand, the pupils, of which in Case 59, owing to their being naturally 
very large, it was doubtful whether they became dilated, were here markedly 
affected, and considerably dilated. The sleep was improved, and the man 
felt, even in the daytime, heavy, and had some headache, but his mind 
remained clear. There was no nausea, and the urinary secretion did not 
appear disordered. He thought at times that his throat felt somewhat 
dry. 

The impulse of the heart became quieted, and its rhythm much more 
regular, and at one time it was reduced to 60. INfor were the cardiac symp¬ 
toms ever again marked or severe. After the suspension of the remedy, 
the impulse is noted at 72, and regular. 

Conium; Cannabis Indica; Valerian; Ergot; the Bromides. —Of 
these, Cannabis Indica had the most effect (as in Case 112), though with 
references to the bromides, I must state that, with our present experience 
on the subject, they were not tried in doses large enough (Case 262) nor 
with sufficient persistency. Valerian had been employed in a number of 
the cases before I saw them, "never with any resulting good. It was also 
useless in my hands in Case 230. From ergot I obtained no result in 
Case 15, a doubtful result in other cases (as Case 14). Conium showed 
an effect in Case 88, and more than once seemed useful when combined 
with tonics (as with nitrate of silver in Case 95). 

Tonic s—I shall group the articles of this class together, because in the 
main the results arrived at with them were the same, and these results 
were, that they often proved most excellent adjuncts to treatment, were of 
some service by themselves in light cases, but that otherwise they were 
insufficient to control the disorder. 

Of strychnia, this was observed in Cases 62 and 68, marked cases in 
which it was given without effect; and in Case 76, T jth of a grain was 
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administered steadily for nearly a month without benefit. Quinia was 
carefully tested in Case 84, six grains beiug given daily, but without in¬ 
fluencing the action of the excited heart ; and the same was noted in other 
cases, in which larger doses were prescribed. From arsenic and nitrate of 
silver some good was observed, but the former gave repeatedly very doubt¬ 
ful results (as in Case 84) ; of the latter, it is recorded that it succeeded 
in one case (93). Several cases did well on zinc (Cases 21, 50), indeed 
zinc had certainly some controlling power over the affection. The same 
may be said of iron (Case 83), given usually in the form of the tincture 
of the chloride, and this remedy was often found very valuable when com¬ 
bined with digitalis, or given subsequently to it (Cases 119, 304,). In 
an anaemic man (Case 238) this remedy indeed proved ineffectual until so 
combined, and in some comparatively light cases (as in 151) following 
fevers iron alone was sufficient; while in a very pallid man (Case 130) an 
irregular heart became regular under its use. 

The bitter tonics, particularly gentian, were often prescribed in instances 
with attending gastric disorder, either alone or as vehicles for digitalis or 
veratrum viride. 

Acetate of Lead; Iodide of Potassium .—In cases complicated with diar¬ 
rhoea, acetate of lead was several times ordered, and from the power which 
lead is said to have on the heart, the action on this was carefully watched. 
None was perceived (Cases 10, 19, the first was a case passing into hy¬ 
pertrophy). Iodide of potassium was prescribed in a case of syphilitic 
node (Case 81), one of the few instances in which syphilitic infection 
existed, but it had no influence on the irritable organ. 

Having thus discussed how individual medicines act on the malady—and 
I may here state that I was very particular to analyze such cases only in 
which no other indications called for special treatment, or in which the effect 
of this could be separated clearly from that of the medicine employed for the 
cardiac disorder—a few words as to the treatment of some of the symp¬ 
toms may be necessary. Hoffmann’s anodyne was occasionally prescribed 
for the attacks of palpitation but strict rest jn the recumbent position was 
more generally enforced. I have spoken of the utility of hypodermic in¬ 
jections of morphia or atropia for the relief of severe cardiac pain. A 
belladonna plaster persistently worn was often also productive of good; 
whereas, blisters and cups, and very many of the soldiers had had them 
applied before I saw them, proved useless. In Cases 20, 58, 248, which 
I particularly noted, blisters were valueless. 

The treatment was usually a protracted one; it may be therefore asked, 
were not the rest and food rather than the medicine employed the chief 
agents of cure; and was it not the amelioration of the general health 
alone that caused any beneficial results ? But I have already stated that 
most of the men when first seen were to all appearance healthy, and many 
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had been for some months away from the field. Moreover, I noticed 
repeatedly, that improvement in general health did not go hand-in-hand 
with improvement in the cardiac condition. 'Thus, in- Case 263, a man 
with an irritative cough became robust under the use of cod-liver oil, but 
the heart showed no change. And Case 71 was watched for a month 
while under no treatment, the heart varying between 84 and 106 in that 
period, at times severe palpitation occurring. No real improvement was 
perceptible. But being then placed on digitaline for upwards of a week, 
and subsequently sent home on furlough, he got so well that he was able 
to return to his regiment. And it was often observed, that when in obedi¬ 
ence to general orders men were furloughed before any amelioration had 
taken place in the cardiac action, they returned not improved, sometimes 
worse. But after improvement had fairly set in, furloughs were fre¬ 
quently granted with much advantage, and the heart, which had already to 
a great extent lost its irritability, righted itself (as in Cases 101, 131, 279 
and 280). 

Great care was taken with the men during convalescence. They were 
mostly placed on guard duty or other light duty, some still continuing 
treatment in a modified degree, others not; and were ordered up for exa¬ 
mination at stated intervals. Before being sent back to their regiments, 
they were tested by running and other exercises with a view of seeing how 
the action of the heart was affected. I have above referred to some cases 
that I had the opportunity of examining after they had rejoined their 
regiment, and I heard of others ; they were fully able to fulfil all required 
of them. 

The treatment is never a short one; and the question arises, would it 
not be better for the government at once to discharge these heart cases ? 
I thiuk not. The very worst ones, those which after some months of 
treatment show no decided improvement, had better be discharged; so 
had those which happen in the very young, or in soldiers in whom some 
decided complicating ailment exists, which is likely to prevent the cardiac 
malady from entirely leaving ; though even some of these can be kept as 
fit for guard duty, for service in hospitals, or in convalescence camps. 
But all other cases should be kept for treatment; and then either, if fit, 
sent back to their regiments, or passed into such organizations as the 
Yeteran Reserve battalions during the late war, which were intended to 
do provost duty, to serve in fortified places, in fact, to do everything 
except active service in the field. And from these organizations again, 
should the war prove a protracted one, the cases that have thoroughly 
recovered may be sent to rejoin their former regiments. To act other¬ 
wise, to discharge the large number of cases of functional disorder of the 
heart, which must exist in every army during war, would, I believe, deplete it 
as much as an engagement, and have on many a soldier, seeing the ease with 
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which a discharge can be obtained, a demoralizing effect. As for the 
time required before the disposition of a case is made, this depends much on 
judgment in individual instances, and while, until I understood the malady, 
I retained a number of patients a long period in the hospital, later in 
the war a short time sufficed to make the proper disposition of them. I 
may add that most cases of hypertrophy were, as well as many of irritable 
heart, placed in the Reserve battalions after being subjected to treatment. 
The worst forms of the organic malady were discharged; but the kind 
of life they were to lead was always impressed upon them, so was the 
desirability of their being under competent medical advice. 

In bringing this inquiry to an end, I may be permitted to point out 
what I believe to be its chief interest and value. To the medical officer it 
may be of service as investigating a form of cardiac disorder which every 
severe or protracted campaign is sure to develop. And from a military 
point of view, further, it enforces the lessons, how important it is not to 
send back soldiers just convalescent from fevers or other acute maladies, 
too soon to active work; it suggests that their equipments be such as will 
not unnecessarily constrict, and thus retard or prevent recovery; that 
recruits, especially very young ones, be as far as practicable exercised and 
trained in marches and accustomed to fatigue before they are called upon 
to undergo the wear and tear of actual warfare; and it exhibits some of 
the dangers incident to the rapid and incessant manoeuvring of troops. 
True, on a movement executed on the double-quick may depend the issue of 
a battle, a forced march may determine the fate of a nation ; and the time 
can never come when purely physical considerations can forbid, either one 
or the other, or dictate how often they may be ordered. But every com¬ 
mander should be made aware that in so using his men he is rendering some 
unfit for further duty, impairing others, and thus be led to count the cost 
of the frequent use of such active movements as carefully as he would the 
holding of a particular part of a line or the assault on another. 

But the chief value of this inquiry is after all to the practitioner of 
medicine. It traces, I venture to hope that I may say establishes, the 
connection between functional derangement and organic change, and exa¬ 
mines the intermediate steps. And it is a contribution, based on trials 
made on a very extensive scale, towards the accurate knowledge of the 
action of remedies on the heart; showing, among other points, how a 
remedy may specially influence one of the elements of disorder without 
affecting the others. 



